Compared to other U.S. racial and ethnic groups, African Americans (AA) have a higher incidence and mortality from sporadic colorectal cancer (CRC) than European Americans (EA), while native Africans (NA) are rarely diagnosed with the disease. Reduced susceptibility to CRC in NA is associated with low consumption of animal products and greater microbial production of colonic methane. In this context, we hypothesize that differences between the Western and African diet drives differences in the colonic microbiota that is best reflected by the abundance of hydrogenotrophs responsible for the disposal of hydrogen produced by microbial fermentation. The present study characterized and compared acetogens, methanogenic archaea (MA) and sulfate-reducing bacteria (SRB) in stool from 19 EA, 40 AA and 41 NA. Quantitative real-time PCR and clone libraries targeting the SRB genera Desulfovibrio, Desulfobulbus, Desulfobacter and Desulfotomaculum and Archaea 16S rRNA gene sequences as well as the functional genes for acetogens, MA and SRB were used. Taxonomic 16S pyrosequencing was also performed on a well characterized subset of 12 AA and 12 NA. Where all three hydrogenotroph groups were consistently detected in NA, many EA and AA did not harbor detectable hydrogenotrophs in their stools. A similar trend was observed with the four SRB genera, however Desulfotomaculum were generally more abundant in AA. A functional gene for butyrate producing bacteria was also detected more frequently in NA. Sulfate reducing bacteria sequences were amplified from all subjects while MA sequences were amplified more often in NA (75%) than in AA (25%). Significantly distinct Desulfovibrio piger and Methanosparaea stadtmanae phylotypes were observed in each group. Sequences from clone libraries belonging to the Methanosarcina genus were detected for the first time from stool samples. Pyrotags from 4 AA and 6 NA indicate that NA colonic microbiota is dominated by Prevotella whereas AA colonic microbiota is dominated by Bacteroides. Colonic microbiota of NA also appears enriched in starch degrading organisms such as Succinivibrio and Xylanibacter. AA stool microbiota appear enriched in Bacilli and Streptococcus. These data further support our prior observations of host genetic background and/or diet influencing hydrogenotrophic community structure. A reciprocal diet exchange study is currently being conducted to directly assess the contrasting influence of the Western and the African diet.
